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The present invention relates to nucleotide sequences that are useful in the 
pharmaceutical field. 

In particular, the invention relates to nucleotide sequences that encode and/or may 
be used to express amino acid sequences that are useful in the identification and/or 
development of compounds with (potential) activity as pharmaceuticals, in particular of 
compounds for the prevention and/or treatment of metabolic diseases such as diabetes 
and obesity. These nucleotide sequences, which will be further described below, will also 
be referred to herein as "nucleotide sequences of the invention". 

The invention also relates to the amino acid sequences - such as proteins and/or 
polypeptides - that are encoded by, and/or that may be obtained by suitable expression of, 
the nucleotide sequences of the invention. These amino acid sequences, which will be 
further described below, will also be referred to herein as "amino acid sequences of the 
invention". 

The invention also relates to the use of the nucleotide sequences of the invention, 
preferably in the form of a suitable genetic construct as described below, in the 
transformation of host cells and/or host organisms, for example for the expression of the 
amino acid sequences of the invention. The invention also relates to host cells and/or host 
organisms that have been transformed with the nucleotide sequences of the invention 
and/or that can express the amino acid sequences of the invention. 

The invention further relates to methods for the identification and/or development 
of compounds that can modulate the (biological) activity of the amino acid sequences of 
the invention, in which the abovementioned nucleotide sequences, amino acid sequences, 
genetic constructs, host cells and/or host organisms are used. Such methods will usually ' 
be in the form of an assay or screen, as will also be further described below. 

The invention also relates to the use of the nucleotide sequences, amino acid 
sequences, genetic constructs, host cells and/or host organisms of the invention in 
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(methods for) identifying and/or developing compounds that can modulate the 
(biological) activity of the amino acid sequences of the invention. 

The invention also relates to compounds that can modulate the (biological) 
activity of the amino acid sequences of the invention, to compositions that contain such 
compounds, and to the use of such compounds in the preparation of such compositions. 

In particular, the invention relates to such compositions that are in the form of 
pharmaceutical compositions, and more in particular in the form of pharmaceutical 
compositions for the prevention or treatment of metabolic diseases such as diabetes or 
obesity, and also to the use of compounds that can modulate the (biological) activity of 
the amino acid sequences of the invention in the preparation of such pharmaceutical 
compositions. 

The invention further relates to the use of the nucleotide sequences, amino acid 
sequences, genetic constructs, host cells and/or host organisms of the invention in 
(methods for) identifying and/or developing compounds that can be used in the 
prevention or treatment of metabolic diseases. 

Other aspects, embodiments, applications and advantages of the present invention 
will become clear from the further description below. 

The sequences mentioned in the attached sequence listing are as follows: 
SEQ ID NO: 1 : C. elegam protein Y38F1 A.6; amino acid sequence from C. elegam 
SEQ ID NO: 2: C. elegam gene Y38F1A.6; nucleotide sequence from C. elegam 
SEQ ID NO: 3 : Forward primer for Y38F 1 A.6 
SEQ ID NO: 4: Reverse primer for Y38F 1 A.6 
SEQ ID NO: 5: RNAi fragment (complement) for Y38F1A.6 
SEQ ID NO: 6: Genbank human protein 25989 126, also known as AAK44223 . 1 or 
"ADHFeF. Date of entry: 27-JAN-2003 
Deng et al., DNA Seq. 13 (5), 301-306 (2002) 
SEQ ID NO: 7: Genbank human DNA AY033237 ( for "ADHFel"). Date of entry: 27- 
JAN-2003 

Deng et al., DNA Seq. 13 (5), 301-306 (2002) 
SEQ ID NO: 8: Genbank human protein 21389519, also known as NP_653251.1 
{"hypothetical protein FLJ32430") Date of entry: 12-DEC-2002 



WO 2004/113519 



3 



PCT/GB2004/002628 



SEQ ID NO: 9: Genbank human DNA 21389518 (for "hypothetical protein 
FLJ32430"). Date of entry: 12-DEC-2002 
The present invention was established from the finding that the amino acid 
sequences of the invention are involved in metabolic processes (as further described 
below) and thus can be used as (potential) 'target(s)" for in vitro and/or in vivo 
interaction with chemical compounds and other factors (with the term "target" having its 
usual meaning in the art, vide for example the definition given in WO 98/06737) and 
also from the finding that the nucleic acid sequences and amino acid sequences of the 
mvention are involved in metabolic diseases. Consequently, compounds and/or factors 
that have been identified as interacting with the amino acid sequences of the invention 
(e.g. by the methods as described hereinbelow) may be useful as active agents in the 
pharmaceutical field, and in particular for the prevention and treatment of metabolic 
diseases. All this is supported by the following experimental data/observations: 

- In an experimental model for fat handling, metabolism and storage using the model 
organism C. elegans (which model is further described in the Examples), 
downregulation of the C. elegans gene of SEQ ID NO: 2 (C. elegans gene 
Y38F1 A.6) by RNA interference strongly reduces the fat storage phenotype in said 
nematode. 

Some particularly preferred examples of nucleotide sequences of the invention are- 

- the nucleotide sequence of SEQ ID NO: 2, which is a sequence derived from the 
nematode worm C. elegans-, and 

- the human orthologs of said C.elegans sequence, as may be identified by 
bioinformatic comparison of the C.elegans sequence with the human genome. Some 
preferred, but non-limiting examples of such human orthologues are the sequences of 
SEQ ID NOs: 7 and/or 9. 

Generally herein, the use of these human nucleotide sequences and/or the use of 
nucleotide sequences derived therefrom (as further defined below by the term "nucleotide 
sequences of the invention" in its broadest sense) will be preferred, in particular when the 
mvention is used to develop compounds for pharmaceutical use. 

Also, without being limited to any specific explanation or hypothesis, alignment 
of the amino acid sequence of SEQ ID NO: 6 with the amino acid sequence of SEQ ID 
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NO:8 has shown that these sequences have essentially the same amino acid sequence, but 
that in the amino acid sequence of SEQ ID NO:8, compared to the sequence of SEQ ED 
NO:6, the first 48 amino acid residues are missing (i.e. from "MAAAA..." to 
"...DYAFE") in the sequence of SEQ ID NO:6). 

Thus, although it is envisaged that both the sequence of SEQ ID NO:6 and the 
sequence of SEQ ID NO:8 can be used in the invention, and again without being limited 
to any specific explanation or hypothesis, it is presently envisaged that the use of the 
sequences of SEQ ID NOs: 6 and 7 will be preferred. 

The sequence of SEQ ID NO:7 has been described in the art as an alcohol 
dehydrogenase, and in particular as an iron containing dehydrogenase, i.e. called ADH- 
Fel, see Deng et al., supra. However, Deng et al. state that the sequence of SEQ ID NO:7 
was derived from a human fetal brain cDNA library; and although they also state that the 
sequence of SEQ ID NO:7 could also be detected by Northern blotting in adult liver 
tissue, they do not mention or suggest that the sequence of SEQ ID NO:7 (or the protein 
encoded by it) plays a role in metabolic diseases. Also, although it is considered possible 
that the activity of the amino acid sequences of SEQ ID NOs 1, 6 and/or 8 as alcohol 
dehydrogenases may be involved in metabolic diseases (as described herein), the 
invention in its broadest sense is not limited to any hypothesis, mechanism-of-action or 
explanation as to how or why the amino acid sequences of the invention and/or the 
20 nucleotide sequences of the invention are involved in metabolic diseases, nor as to how 
or why modulation, and in particular inhibition, of the amino acid sequences of the 
invention can be used to prevent, treat, alleviate the symptoms or complications of or 
ameliorate metabolic diseases. 

In a broader sense, the term "nucleotide sequence of the invention" also 
25 comprises: 

- parts and/or fragments of any of the nucleotide sequences of SEQ ID NOs: 2, 7 
and/or 9, and in particular of the nucleotide sequences of SEQ ID NOs 7 and/or 9; 

- (natural and/or synthetic) mutants, variants, alleles, analogs, orthologs (hereinbelow 
collectively referred to as "mutants") of any of the nucleotide sequences of SEQ ID 
NOs: 2, 7 and/or 9, and in particular of the nucleotide sequences of SEQ ID NOs 7 
and/or 9, in which said mutants are as further described below; 
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- parts and/or fragments of such (natural or synthetic) mutants; 

- nucleotide fusions of any of the nucleotide sequence of SEQ ID NOs: 2, 7 and/or 9, 
and in particular of one of the nucleotide sequences of SEQ ID NOs 7 and/or 9, (or a 
part or fragment thereof) with at least one further nucleotide sequence; 

5 - nucleotide fusions of (natural or synthetic) mutants (or a part or fragment thereof) 
with at least one further nucleotide sequence; 

in which such mutants, parts, fragments and/or fusions are preferably as further described 
below. 

The invention also comprises different splice variants of the above nucleotide 
10 sequences. 

Some particularly preferred examples of amino acid sequences of the invention 

are: 

- the amino acid sequence of SEQ ID NO: 1, which is a sequence derived from the 
nematode worm C. elegans; and 

15 - the human analogs of said C.elegans sequence, as may be identified by bioinformatic 
comparison of the C.elegans sequence with the human genome. Some preferred, but 
non-limiting analogs are given in SEQ ID NOs: 6 and 8. 
In a broader sense, the term "amino acid sequence of the invention" also comprises: 

- parts and/or fragments of one of the amino acid sequences of SEQ ID NOs: 1, 6 
20 and/or 8, and in particular of one of the amino acid sequences of SEQ ID NOs 6 

and/or 8, 

- (natural and/or synthetic) mutants, variants, alleles, analogs, orthologs (hereinbelow 
collectively referred to as "analogs") of one of the amino acid sequences of SEQ ID 
NOs: 1, 6 and/or 8, and in particular of one of the amino acid sequences of SEQ ID 

25 NOs 6 and/or 8; 

parts and/or fragments of such analogs; 

- fusions of one of the amino acid sequences of SEQ ID NOs: 1 , 6 and/or 8, and in 
particular of one of the amino acid sequences of SEQ ID NOs 6 and/or 8; 

- (or a part or fragment thereof) with at least one further amino acid residue or 
30 sequence; 
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- fusions of the amino acid sequence of an analog (or a part or fragment thereof) with 
at least one further amino acid residue or sequence; 

in which such mutants, parts, fragments and/or fusions are preferably as further described 
below. 

5 The term "amino acid sequence of the invention" also comprises "immature" 

forms of the abovementioned amino acid sequences, such as a pre-, pro- or prepro-forms 
and/or fusions with suitable leader sequences. Also, the amino acid sequences of the 
invention may have been subjected to post-translational processing and/or be suitably 
glycosylated, depending upon the host cell or host organism used to express/produce said 

10 amino acid sequence; and/or may be otherwise modified (e.g. by chemical techniques 
known per se in the art). 

Generally herein, the use of the human amino acid sequence of SEQ ID NOs: 6 
and/or 8, and/or parts, fragments or mutants thereof (as defined herein) will be preferred, 
in particular when the invention is used to develop compounds for pharmaceutical use. 

1 5 For further information on the sequences above, reference is made to the listing 

below. 

Thus, in a first aspect, the invention relates to a nucleic acid, preferably in 
(essentially) isolated form, which nucleic acid encodes and/or can be used to express an 
amino acid sequence of the invention (as defined herein), and in particular an amino acid 

20 sequence of SEQ ID NOs: 1 , 6 and/or 8, and more in particular an amino acid sequence 
of SEQ ID NOs 6 and/or 8. 

In another aspect, the invention relates to a nucleic acid, preferably in (essentially) 
isolated form, which nucleic acid comprises a nucleotide sequence of the invention, and 
in particular a nucleotide sequence of SEQ ID NOs: 2, 7 and/or 9, and more in particular 

25 a nucleotide sequence of SEQ ID NOs: 7 and/or 9. 

In yet another aspect, the invention relates to a nucleic acid, preferably in 
(essentially) isolated form, which nucleic acid essentially consists of a nucleotide 
sequence of the invention, and in particular a nucleotide sequence of SEQ ID NOs: 2, 7 
and/or 9, and more in particular a nucleotide sequence of SEQ ID NOs: 7 and/or 9. 

30 Collectively, these nucleic acids will also be referred to herein as "nucleic acids of 

the invention". Also, where appropriate in the context of the further description of the 
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invention below, the terms "nucleotide sequence of the invention" and "nucleic acid of 
the invention" may be considered essentially equivalent and essentially interchangeable 

Also, for the purposes of the present invention, a nucleic acid or amino acid 
sequence is considered to be "(in) essentially isolated (form)" - for example, from its 
native biological source - when it has been separated from at least one other component 
(and m particular macromolecule) with which it is usually associated, such as another 
nucleic acid, another protein/polypeptide or another (polymeric) biological component In 
part.cular, a nucleic acid or amino acid sequence is considered "essentially isolated" 
when it has been purified at least 2-fold, in particular at least 10-fo.d, more in particular 
at least 1 00-fold, and up to 1 000-fold or more. 

The nucleic acids of the invention may also be in the form of a genetic construct 
again as further described below. These constructs will also be referred to herein as 
"genetic constructs of the invention". In a preferred embodiment, such a construct will 
comprise: 

a) the nucleotide sequence of the invention; operably connected to: 

b) one or more regulatory elements, such as a promoter and optionally a suitable 
terminator; 

and optionally also: 

c) one or more further elements of genetic constructs known per se; 

in which the terms "regulatory element, "promoter", "terminator"] "further elements" 
and "operably connected" have the meanings indicated hereinbelow. 

In another aspect, the invention relates to a protein or polypeptide, preferably in 
(essentially) isolated form, said protein or polypeptide comprising an amino acid ' 
sequence of the invention (as defined above), and in particular an amino acid sequence of 
SEQ ID NOs: 1, 6 and/or 8, and more in particular an amino acid sequence of SEQ ID 
NOs 6 and/or 8. V 

In a further aspect, the invention relates to a protein or polypeptide, preferably in 
(essentially) isolated form, said protein or polypeptide essentially consisting of an amino 
acm sequence of the invention (as defined above), and in particular of the amino acid 
sequence of SEQ ID NOs: 1, 6 and/or 8, and more in particular of the amino acid 
sequences of SEQ ID NOs 6 and/or 8. 
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In a further aspect, the invention relates to methods for transforming a host cell 
and/or a host organism with a nucleotide sequence, with a nucleic acid and/or with a 
genetic construct of the invention. The invention also relates to the use of a nucleotide 
sequence, of a nucleic acid and/or of a genetic construct of the invention transforming a 
5 host cell or a host organism. 

In yet another aspect, the invention relates to a host cell or host organism that has 
been transformed and/or contains with a nucleotide sequence, with a nucleic acid and/or 
with a genetic construct of the invention. The invention also relates to a host cell and/or 
host organism that expresses, or (at least) is capable of expressing (e.g. under suitable 

10 conditions), an amino acid sequence of the invention. Collectively, such host cells/host 
organisms will also be referred to herein as "host cells/host organisms of the invention". 

In yet another aspect, the invention relates to a methods for producing an amino 
acid sequence of the invention, in which a nucleotide sequence, nucleic acid, genetic 
construct, host cell or host organism of the invention is used. Such methods may for 

15 instance include expressing of a nucleotide sequence of the invention in a suitable host 
cell or host organism (e.g. upon suitable transformation), and/or maintaining and/or 
cultivating a host cell or host organism of the invention under suitable conditions, i.e. 
such that an amino acid sequence of the invention is expressed or obtained. Optionally, 
these methods may also comprise (one or more steps for) isolating the amino acid 

20 sequence thus expressed/produced. The invention also relates to the use of a nucleotide 
sequence, a nucleic acid, a genetic construct and/or a host cell/host organism of the 
invention in such a method. 

In yet a further aspect, the invention relates to a method for identifying a ' 
compound that can modulate the (biological) activity of, and/or that can otherwise 

25 interact with, an amino acid sequence of the invention, which method is as further 

described below. The invention also relates to the use of a nucleotide sequence, a nucleic 
acid, a genetic construct, an amino acid sequence and/or a host cell/host organism of the 
invention in such a method. 

In yet a further aspect, the invention relates to a method for identifying a 

30 compound that can be used in (the preparation of a pharmaceutical composition for) the 
prevention and/or treatment of metabolic diseases (as further defined below), which 
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method is as further described below. The invention also relates to the use of a nucleotide 
sequence, a nucleic acid, a genetic construct, an amino acid sequence and/or a host 
cell/host organism of the invention in such a method. 

The invention also relates to compounds that can modulate the (biological activity 
of), and/or that can otherwise interact with, an amino acid sequence of the invention 
either in vitro or preferably (also) in vivo, as further described below. The invention also 
relates to compositions that contain such compounds, and in particular to pharmaceutical 
compositions that contains such compounds. 

The invention further relates to the use of compounds that can modulate the 
(biological activity of), and/or that can otherwise interact with, an amino acid sequence of 
the invention in the preparation of these compositions, and in particular to the use of such 
compounds in the preparation of a pharmaceutical composition for the prevention and/or 
treatment of metabolic diseases. 

The invention also relates to compounds that can be used in the prevention and/or 
treatment of metabolic diseases (as further defined below), which compounds have or can 
be .dentified and/or developed using the method, nucleic acid sequence, amino acid 
sequence and/or host cell or host organism of the invention. The invention also relates to 
compositions that contain such compounds, and in particular to pharmaceutical 
compositions that contain said compounds. 

The invention also relates to the use of such compounds in the preparation of a 
pharmaceutical composition, and in particular to the use of such compounds in the 
preparation of a pharmaceutical composition for the prevention or treatment of metabolic 
diseases. 

Unless explicitly specified herein, all terms used in the present description have 
their usual meaning in the art, for which particular reference is made to the definitions 
given in WO98/06737 and EP 1 085 089. 

The nucleotide sequence of SEQ ID NO: 2 was identified, and can be 
derived/isolated from/using the nematode C.elegans in any suitable manner known per 
se, mcluding but not limited to PGR starting from C. elegans genomic DNA or a library 
of C. elegans cDNA, using primers designed on the basis of the relevant sequence. 
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The nucleotide sequences of SEQ DO NOs: 7 and 9 were identified, and can be 
derived/isolated from/using human cells; in any suitable manner known per se including 
but not limited to PCR starting from human genomic DNA or a library of human cDNA, 
using primers designed on the basis of the relevant sequence. 

Also, it is expected that - based upon the disclosure herein - the skilled person will 
be able to identify, derive and/or isolate natural "mutants" (as mentioned above) of the 
above nucleotide sequences. For example, such mutants could be derived from (other 
individuals of) the same species (for example from an individual of a different strain or 
line, including but not limited to mutant strains or lines); and/or from (individuals of) 
other species (in which case these mutants will also be referred to herein as "orthologs"). 
Some examples of species from which such orthologs could be derived include, but are 
not limited to species of 

- unicellular and/or micro-organisms such as bacteria, and yeast, 

- invertebrate multicellular organisms as such as insects and nematodes (for example, 
agronomically harmful insect or nematode species); 

- vertebrate multicellular organisms as such as fish, birds, reptiles, amphibians and 
mammals; 

Preferably, a natural ortholog is derived from a mammal such as a mouse, rat, 
rabbit or dog. 

Such natural mutants may be obtained in a manner essentially analogous to the 
methods described in the prior art referred to above, or alternatively by: 

- construction of a DNA library from the species of interest in an appropriate 
expression vector system, followed by direct expression of the mutant sequence; 

- construction of a DNA library from the species of interest in an appropriate 
expression vector system, followed by screening of said library with a probe of the 
invention (as described below) and/or with a(nother) nucleotide sequence of the 
invention; 

- isolation of mRNA that encodes the mutant sequence from the species of interest, 
followed by cDNA synthesis using reverse transcriptase; 

and/or by any other suitable method(s) or techniques) known per se, for which reference 
is for instance made to the standard handbooks, such as Sambrook et al, "Molecular 
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Cloning: A Laboratory Manual" ( 2nd.ed.), Vols. 1-3, Cold Spring Harbor Laboratory 
Press (1989) and F. Ausubel et al, eds., "Current protocols in molecular biology", Green 
Publishing and Wiley Interscience, New York (1987). 

It is also expected that - based upon the disclosure herein - the skilled person will 
be able to provide and/or derive synthetic mutants (as defined hereinabove) of the above 
nucleotide sequences. 

Techniques for generating such synthetic sequences will be clear to the skilled 
person and may for instance include, but are not limited to, automated DNA synthesis- 
site-directed mutagenesis; combining two or more parts of one or more naturally 
occurring sequences, introduction of mutations that lead to the expression of a truncated 
express.on product; introduction of one or more restriction sites (e.g. to create casettes 
and/or regions that may easily be digested and/or ligated using suitable restriction 
enzymes), and/or the introduction of mutations by means of a PGR reaction using one or 
more "mismatched" primers, using for example a sequence of a naturally occurring 
GPCR as a template. These and other techniques will be clear to the skilled person and 
reference is again made to the standard handbooks, such as Sambrook et al. and Ausubel 
et al., mentioned above. 

Preferably, any mutants as described herein will encode amino acid sequences 
having one or more, and preferably all, of the structural characteristics/conserved features 
known for alcohol dehydrogenases, and in particular for iron-contining alcohol 
dehydrogenases, such as for iron-containing dehydrogenases from mammals. These 
characteristics/features can from example be determined from the sequences of SEQ ID 
NOs: 1, 6 and/or 8, and in particular from the amino acid sequences of SEQ ID NOs 6 
and/or 8, for example using SMART-analysis (see for example Schultz et al. (1998) Proc 
Natl. Acad. Sci. USA 95, 5857-5864 and Letunic et al. (2004) Nucleic Acids Res 32, 
D142-D144) or PFAM analysis, both of which are well known to the skilled person. 

It is also possible in the invention to use apart or fragment of the nucleotide 
sequences of SEQ ID NOs: 2, 7 and/or 9, and more in particular of the nucleotide 
sequences of SEQ ID NOs: 7 and/or 9; or a part or fragment of a (natural or synthetic) 
mutant thereof. These may for instance be 5' and/or 3' truncated nucleotide sequences or 
sequences with an introduced in frame startcodon or stopcodon. Also, two or more such 
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parts or fragments of on. or more nucleotide sequences of the invention may be suitably 
eombined (e.g. ligated in frame) to provide a (further) nuoleotide sequence of the ' 
invention. 



Preferably, any sueh parts or fragments will be such that they comprise at least 
one continuous sfrefch of a. leas. 15 nuefeofides, preferably at fees, 30 nucleotides more 
preferably a, leas, 60 nucleotides, even more preferably more man 90 nucleotides, of one 
or more of me nucleotide sequences of SEQ ID NOs: 2, 7 and/or 9, and more in particular 
of the nucleotide sequences of SEQ E> NOs: 7 and/or 9. 

In particular, any mutants, parts or fragments as described herein may be such that 
mey (a. leas,) encode the active/catalytic Sim of ,he corresponding amino acid sequent* 
of the invention and/or a binding domain of me corresponding amino acid sequence of 
the invention 

Any mutants, parts and/or fragments as described herein are preferably (also) such 
that they are capable of hybridizing with one or more of the nucleotide sequences of SEQ 
ID NOs: 2, 7 and/or 9, and more in particular of the nucleotide sequences of SEQ ID 
NOs: 7 and/or 9, i.e. under conditions of "moderate stringency", and preferably under 
condmons of "high stringency". Such conditions will be clear to the skilled person for 
example from the standard handbooks, such as Sambrook et al. and Ausubel et al ' 
mentioned above, as well as in EP 0 967 284, EP 1 085 089 or WO 00/553 1 8. 

In particular, any mutants, parts and/or fragments as described herein may be such 
that they are capable of hybridizing with the nucleotide sequence of SEQ ID NOs- 2 7 
and/or 9, and more in particular with the nucleotide sequences of SEQ ID NOs- 7 and/or 
9, under the "stringent" hybridisation conditions described in WO 00/78972 and WO 
98/49185, and/or under the hybridization conditions described in GB 2 357 768-A. 

Also, any mutants, parts and/or fragments as described herein will preferably have 
a degree of "sequence identity", at the nucleotide level, with one or more of the 
nucleotide sequences of SEQ ID NOs: 2, 7 and/or 9, and more in particular with the 
nucleotide sequences of SEQ ID NOs: 7 and/or 9 of at least 50%, preferably at least 60% 
more preferably at least 70%, even more preferably at least 80%, and in particular more ' 
than 90%, and up to 95% or more. 
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For this purpose, the percentage of "sequence identity" between a given 
nucleotide sequence and one ofthe nucleotide sequences ofthe invention may be 
calculated by dividing [the number of nucleotides in the given nucleotide sequence that 
are identical to the nucleotide at the corresponding position in the nucleotide sequence of 
the relevant SEQ ID NO] by [the total number of nucleotides in the given nucleotide 
sequence] and multiplying by [100%\, in which each deletion, insertion, substitution or 
addition of a nucleotide - compared to the sequence ofthe relevant SEQ ID NO - is 
considered as a difference at a single nucleotide (position). 

Alternatively, the degree of sequence identity may be calculated using a known 
computer algorithm for sequence alignment such as NCBI Blast v2.0, using standard 
settings. 

Some other techniques, computer algorithms and settings for determining the 
degree of sequence identity are for example described in EP 0 967 284, EP 1 085 089 
WO 00/55318, WO 00/78972, WO 98/49185 and GB 2 357 768-A. 

Also, in a preferred aspect, any mutants, parts and/or fragments as described 
herein will encode proteins/polypeptides having a biological activity that is essentially 
similar to the biological activity described above for the sequences of SEQ ID NOs: 1, 6 
and/or 8, and more in particular the amino acid sequences of SEQ ID NOs 6 and/or 8,'i e 
to a degree of at least 10%, preferably at least 50 % more preferably at least 75%, and up 
to 90%, as measured by a suitable assay method, for example an assay method known per 
se for determining the activity of an alcohol dehydrogenase, and in particular of an iron, 
containing dehydrogenase, and more in particular of ADHFel. Such assays - which for 
example can be based on measuring the rate of absorbance at 340 nm resulting from 
reduction of NAD - will be clear to the skilled person, see for example Vallee and Hoch 
Proc. Natl. Acad. Sci. USA 41, 327, 1955 and Vallee and Hoch: J. Am. Chem. Soc. 77, ' 
821, 1955, and Blandino et al, Biotechnology Letters, 19(7), 651-654). Any suitable 
adaption of these assays can also be used. For example Borson et al., Biochemistry, 22: 
1852, 1983, describe an assay for alcohol dehydrogenases from human liver, which may 
be particularly preferred for use herein. 

Preferably, any mutants, parts and/or fragments ofthe nucleotide sequence ofthe 
invention will (also) be such that they encode an amino acid sequence which has a degree 
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of "sequence identity, at the amino aeid level, with one or more of me amino add 
sequence of SEQ ID NOs: 1, 6 and/or 8, and more in particular one or more of the amino 
aeid sequences of SEQ ID NOs 6 and/or 8, of a. leas, 50%, preferably a, leas. 60%, more 
preferably at leas. 70%, even more preferably a. leas, 80%, and in particular more than 
90% and up to 95 % or more, in which the percenuge of -sequence identity- is calculated 
as described below. 

Preferably, a nucleotide sequence of the invention will (also) have a length 
(expressed as total number of nucleotides), which is at least 50%, preferably at least 60% 
more preferably at least 70%, even more preferably at least 8 0 o/ o , and in particular more ' 
than 90% and up to 95 % or more of the length of one or more of the nucleotide 
sequences of SEQ ID NOs: 2, 7 and/or 9, and more in particular one or more of the 
nucleotide sequences of SEQ ID NOs: 7 and/or 9. 

Generally, the nucleotide sequences of the invention, when in the form of a 
nucleic acid, may be DNA or RNA, and may be single stranded or double stranded For 
example, the nucleotide sequences of the invention may be genomic DNA, cDNA or 
synthetic DNA (such as DNA with a codon usage that has been specifically adapted for 
expression in the intended host cell or host organism). Thus, the nucleotide sequences of 
the mventaon may contain intron sequences, and also generally comprises different splice 



variants. 



It .s also within the scope of the invention to use a fusion of a nucleotide sequence 
of the invention (as described above) with one or more further nucleotide sequence^) 
including but not limited to one or more coding sequences, non-coding sequences anchor 
regulatory sequences. Preferably, in such fusions, the one or more further nucleotide 
sequences are operably connected (as described below) to the nucleotide sequence of the 
mvention (for example so that, when the further nucleotide sequence is a coding 
sequence, the nucleotide fusion encodes a protein fusion as described below). 

Another embodiment of the invention relates to a nucleic acid probe that is 
capable of hybridizing with a nucleotide sequence of the invention under conditions of 
moderate stringency, preferably under conditions of high stringency, and in particular 
under stringent conditions (all as described above). Such nucleotide probes may for 
instance be used for detecting and/or isolating a(nother) nucleotide sequence of the 
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invention and/or as a primer for amplifying a nucleotide sequence of the invention; all 
using techniques known per se, for which reference is again made to the general 
handbooks such as Sambrook et al. and Ausubel et al. mentioned above. 

Generally, such probes can be designed by the skilled person starting from a 
nucleotide sequence and/or amino acid sequence of the invention - and in particular one 
or more of the sequences of SEQ ID NOs: 2, 7 and/or 9, and more in particular of the 
nucleotide sequences of SEQ ID NOs: 7 and/or 9 - optionally using a suitable computer 
algonthm. Also, as will be clear to the skilled person, such probes may be degenerate 
probes. 

In another embodiment, the invention relates to an antisense molecule against a 
nucleotide sequence of the invention. 

Yet another embodiment relates to a double stranded RNA molecule directed 
against a nucleotide sequence of the invention (one strand of which will usually comprise 
at least part of a nucleotide sequence of the invention). The invention also relates to 
genetic constructs that can be used to provide such double stranded RNA molecules (e g 
by suitable expression in a host cell or host organism, or for example in a bacterial strain 
such as E.coli). For such constructs, reference is made to for example the International 
Applications WO 01/88121 (PCT/IBO 1/0 1068) and WO 00/01846, both by applicant. 

The amino acid sequence of SEQ ID NO: 1 was identified, and can be 
derived/isolated from/using the nematode C.elegans; in the manner as further described 
in Berman et al., or in any other suitable manner known per se. 

The amino acid sequences of SEQ ID NOs: 6 and 8 were identified, and can be 
derived/isolated from/using human cells; in the manner as further described in the prior 
art referred to above, or in any other suitable manner known per se. 

Generally, the amino acid sequences of SEQ ID NOs: 1, 6 and/or 8 may be 
isolated from the species mentioned above (i.e. C. elegans and human, respectively), 
using any technique(s) for protein isolation and/or purification known per se. 
Alternatively, the amino acid sequences of SEQ ID NOS: 1, 6 and/or 8 may be obtained 
by suitable expression of a suitable nucleotide sequence - such as one of the nucleotide 
sequences of SEQ ID NOs: 2, 7 and/or 9, and more in particular of the nucleotide 



WO 2004/113519 



PCT/GB2004/002628 



16 



sequences of SEQ ID NOs: 7 and/or 9, as applicable or a suitable mutant thereof - in an 
appropriate host cell or host organism, as further described below. 

Also, it is expected that - based upon the disclosure herein - the skilled person will 
be able to identify, derive and/or isolate natural "analogs" (as mentioned above) of the 
amino acid sequences of SEQ ID NOs: 1, 6 and/or 8, and more in particular of the amino 
acid sequences of SEQ ID NOs 6 and/or 8. Such mutants could be derived from (other 
individuals of) the same species (for example from an individual of a different strain or 
hne, including but not limited to mutant strains or lines); and/or from (individuals of) 
other species. For example, such analogs could be derived from the insect species or 
other pest species mentioned above. 

Such natural analogs may again be obtained by isolating them from their natural 
source using any technique(s) for protein isolation and/or purification known per se, or 
alternatively by suitable expression of a suitable nucleotide sequence of the invention - 
such as a natural mutant as described above - in an appropriate host cell or host organism, 
as further described below. 

It is also expected that - based upon the disclosure herein - the skilled person will 
be able to provide and/or derive synthetic "analogs" (as mentioned above) of one or 
more of the amino sequences of SEQ ID NOs: 1, 6 and/or 8, and more in particular of the 
amino acid sequences of SEQ ED NOs 6 and/or 8. 

Generally, such synthetic analogs may be obtained by suitable expression of a 
suitable nucleotide sequence of the invention - such as a synthetic mutant as described 
above - in an appropriate host cell or host organism, as further described below. 

Preferably, any analogs as described herein will have one or more, and preferably 
all, of the structural characteristics/conserved features referred to above for the sequences 
of SEQ ID NOs: 1, 6 and/or 8, and more in particular of the amino acid sequences of 
SEQ ID NOs 6 and/or 8. 

It is also possible in the invention to use a part or fragment of one or more of the 
amino acid sequences of SEQ ID NOs: 1, 6 and/or 8, and more in particular of the amino 
acid sequences of SEQ ID NOs 6 and/or 8, or a part or fragment of a (natural or 
synthetic) analog thereof mutant thereof. This may for instance be N- and/or C- truncated 
amino acid sequence. Also, two or more parts or fragments of one or more amino acid 
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sequences of the invention may be suitably combined to provide a (further) amino acid 
sequence of the invention. 

Preferably, any such parts or fragments will be such that they comprise at least 
one continuous stretch of at least 5 amino acids, preferably at least 10 amino acids more 
preferably at least 20 amino acids, even more preferably more than 30 amino acids, of 
one or more of the amino acid sequences of SEQ ID NOs: 1, 6 and/or 8, and more in 
particular of the amino acid sequences of SEQ ID NOs 6 and/or 8. 

In particular, any parts or fragments as described herein are such that they (at 
least) comprise the active/catalytic site of the corresponding amino acid sequence of the 
invention and/or a binding domain of the corresponding amino acid sequence of the 
invention. As will be clear to the skilled person, such parts or fragments may find 
particular use in assay- and screening techniques (as generally described below) and/or 
(when said part or fragment is provided in crystalline form) in X-ray crystallography. 

Generally, such parts or fragments of the amino acid sequences of the invention 
may be obtained by suitable expression of a suitable nucleotide sequence of the invention 
- such as a suitable part or fragment as described hereinabove for the nucleotide 
sequences of the invention - in an appropriate host cell or host organism, as further 
described below. 

In addition and/or as an alternative to the methodology above, amino acid 
sequences of the invention may also be provided by (chemically and/or enzymatically) 
modifying the side chain(s) of one or more amino acid residues of an amino acid 
sequence of SEQ ID NOs: 1, 6 and/or 8, and more in particular of the amino acid 
sequences of SEQ ID NOs 6 and/or 8 or a part, fragment, (natural and/or synthetic) 
mutant, variant, allele, analogs, orthologs thereof, for example by one or more of the side 
chain modifications as described in WO 01/02560 and/or by incorporating (e.g. by 
insertion and/or substitution) one or more unnatural amino acid residues, again as 
described in WO 0 1/02560. 

Preferably, any analogs, parts and/or fragments as described herein will be such 
that they have a degree of "sequence identity", at the amino acid level, with one or more 
of the amino acid sequences of SEQ ID NOs: 1, 6 and/or 8, and more in particular with 
one of the amino acid sequences of SEQ ID NOs 6 and/or 8, of at least 50%, preferably at 
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least 60%, more preferably, at least 70%, even more preferably at least 80%, and in 
particular more than 90% and up to 95 % or more. 

For this purpose, the percentage of "sequence identity" between a given amino 
acid sequence and one of the amino acid sequences of SEQ ID NOs: 1, 6 and/or 8 may be 
calculated by dividing [the number of amino acid residues in the given amino acid 
sequence that are identical to the amino acid residue at the corresponding position in the 
amino acid sequence of the relevant SEQ ID NO] by [the total number of amino acid 
residues in the given amino acid sequence] and multiplying by [100%], in which each 
deletion, insertion, substitution or addition of an amino acid residue - compared to the 
sequence of the relevant SEQ ID NO - is considered as a difference at a single amino acid 
(position). 

Alternatively, the degree of sequence identity may be calculated using a known 
computer algorithm, such as those mentioned above. 

Also, such sequence identity at the amino acid level may take into account so- 
called "conservative amino acid substitutions", which are well known in the art, for 
example from GB-A-2 357 768, WO 98/49185, WO 00/46383 and WO 01/09300; and 
(preferred) types and/or combinations of such substitutions may be selected on the basis 
of the pertinent teachings from the references mentioned in WO 98/49185. 

Also, preferably, any analogs, parts and/or fragments as described herein will 
have a biological activity that is essentially similar to the biological activity described 
above for the sequences of SEQ ID NOs: 1, 6 and/or 8, and more in particular for one of 
the amino acid sequences of SEQ ID NOs 6 and/or 8, i.e. to a degree of at least 10%, 
preferably at least 50 % more preferably at least 75%, and up to 90%, as measured by a 
suitable assay method, for example those mentioned above. 

Preferably, an amino acid sequence of the invention will (also) have a length 
(expressed as total number of amino acid residues), which is at least 50%, preferably at 
least 60%, more preferably at least 70%, even more preferably at least 80%, and in 
particular more than 90% and up to 95 % or more of the length of one or more of the 
amino acid sequence of SEQ ID NOs: 1, 6 and/or 8, and more in particular one of the 
amino acid sequences of SEQ ID NOs 6 and/or 8. 
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It is also within the scope of the invention to use a fusion of an amino acid 
sequence of the invention (as described above) with one or more further amino acid 
sequences, for example to provide a protein fusion. Generally, such fusions may be 
obtained by suitable expression of a suitable nucleotide sequence of the invention - such 
as a suitable fusion of a nucleotide sequence of the invention with one or more further 
coding sequences - in an appropriate host cell or host organism, as further described 
below. 

One particular embodiment, such fusions may comprise an amino acid sequence 
of the invention fused with a reporter protein such as GFP, luciferase or another 
fluorescent protein moiety. As will be clear to the skilled person, such fusions may find 
particular use in expression analysis and similar methodologies. 

In another embodiment, the fusion partner may be an amino acid sequence or 
residue that may be used in purification of the expressed amino acid sequence, for 
example using affinity techniques directed against said sequence or residue. Thereafter, 
said sequence or residue may be removed (e.g. by chemical or enzymatical cleavage) to 
provide the nucleotide sequence of the invention (for this purpose, the sequence or 
residue may optionally be linked to the amino acid sequence of the invention via a 
cleavable linker sequence). Some preferred, but non-limiting examples of such residues 
are multiple histidine residues and glutatione residues, 

In one preferred, but non-limiting aspect, any such fusion will have a biological 
activity that is essentially similar to the biological activity described above for the 
sequences of SEQ ID NOs: 1, 6 and/or 8, and more in particular one of the amino acid 
sequences of SEQ ID NOs 6 and/or 8, i.e. to a degree of at least 10* preferably at least 
50 % more preferably at least 75%, and up to 90%, as measured by a suitable assay 
method, for example those mentioned above. 

Genetic constructs of the invention will generally comprise at least one nucleotide 
sequence of the invention, optionally linked to one or more elements of genetic constructs 
known per se, as described below. 

Such genetic constructs may be DNA or RNA, and are preferably double-stranded 
DNA. The constructs may also be in a form suitable for transformation of the intended 
host cell or host organism, in a form suitable for integration into the genomic DNA of the 
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■mended host cel, or i„ . f„ m suitable in<fependent 

^ emane, , . „e tat ended hoa ^ ^ ^ ^ ^ 

•he form of a vector, such as for examp,e a plasmid, cosmid, YAC, a vira, vector or 
h^poson. ,„ partner, Ute vector may be an expression vector, U. a vector «ha« can 
prov.de for expression m intra and/or m v,Vo (e. g . in a soluble host ceU and/or host 
organism as described below). 

As the one or more "further elements" referred to ^ „■ , 
»™"" 0 " ™" Wr comata „ ne or tno re suifable regulatory events (such L 
su.,ab,e prongs), enhance*), terminator*), ete.), 3'- or 5,UTR seances le ader 
sequ«tces, selection martem, expreasion markers/reporter genes, and/or Cements tha, 
may factirtate or increase (the efficiency of, transformation or integration. These and 
other amtable Cements for anch genetic consul wi„ he clear ,„ me siciUed person, and 
may for tnstanc* depend upon the type of construe, used, the intended host can or host 
orgamsm; the manner in which me nucleotide sequent of the invention of interest are to 
be expressed (e.g. via constitutive, transient or inducible expression); and/or the 
transformation technique to be used. 

Preferably, in the ge neti o constructs of the invention, the one or more further 
elements are "aperatly »„W to me nucleotide sequence© of the invention and/or to 
each other, by which is generally mean, ttat Aey „ h . 

each ome, For InsUnc, a promo,er is considered "operaofy »„W to a coding sequence 
,f satd promoter is able ,o initiate or o,herwise conteol/reguUte me tianscription and/or 
me expression of a coding sequence (in which said coding sequence should be 
understood as being "under the octroi of said promoter) 

Generally, when two nucleotide sequences are operably linked, they win be in the 
same ortentetion and usually also m me ^ reading &ame . They win usually a,so he 
essentially contiguous, although this may also not be required. 

Preferably, the optional further elements of the genetic const™*© used in the 
tnventton are such tha, mey are capable of providing their intended hio.ogieal function in 
the intended host cell or host organism. 

For instance, a promoter, enhancer or terminator should be "operable" in toe 
attended hos, ceH or host organism, by which is mean, ma, (for exampte) said promoter 
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should be capable of initiating „ r otherwise controlling/regulating the transcription and/or 
the expression of a nucleotide sequence - e.g. a ending sequence - to which it is operably 
linked (as defined above). 

Such a promoter may be a constitutive promoter or an inducible promoter, and 
may also be such that it (only) provides for expression in a specific stage of development 
of the host cell or host organism, and/or such that it (only) provides for expression in a 
specific cell, tissue, organ or part of a multicellular host organism. 

Some particularly preferred promoters include, but are not limited to those present 
in the expression vectors referred to below. 

A selection marker should be such that it allows - i.e. under appropriate selection 
conditions - host cells and/or host organisms that have been (successfully) transformed 
with the nucleotide sequence of the invention to be distinguished from host 
cells/organisms that have not been (successfully) transformed. Some preferred, but non- 
hmiting examples of such markers are genes that provide resistance against antibiotics 
(such as kanamycine or ampicilline), genes that provide for temperature resistance or 
genes that allow the host cell or host organism to be maintained in the absence of certain 
factors, compounds and/or (food) components in the medium that are essential for 
survival of the non-transformed cells or organisms. 

A leader sequence should be such that - in the intended host cell or host organism 
- it allows for the desired post-translational modifications and/or such that it directs the 
transcribed mRNA to a desired part or organelle of a cell. A leader sequence may also 
allow for secretion of the expression product from said cell. As such, the leader sequence 
may be any pro-, pre-, or prepro-sequence operable in the host cell or host organism. 

An expression marker or reporter gene should be such that - in the host cell or 
host organism - it allows for detection of the expression of (a gene or nucleotide sequence 
present on) the genetic construct. An expression marker may optionally also allow for the 
localisation of the expressed product, e.g. in a specific part or organelle of a cell and/or in 
(a) specific cell(s), tissue(s), organ( S ) or part(s) of a multicellular organism. Such reporter 
genes may also be expressed as a protein fusion with the amino acid sequence of the 
invention. Some preferred, but non-limiting examples include fluorescent proteins such 
asGFP. 
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For some (further) non-limiting examples of the promoters, selection markers, 
leader sequences, expression markers and further elements that may be present/used in 
the genetic constructs of the invention - such as terminators, transcriptional and/or 
translations enhancers and/or integration factors - reference is made to the general 
handbooks such as Sambrook et al. and Ausubel et al. mentioned above, to W.B. Wood et 
al., "The nematode Caenorhabditis elegant, Cold Spring Harbor Laboratory Press 
(1988) and D.L. Riddle et al., «C. ELEGANSII", Cold Spring Harbor Laboratory Press 
(1997), as well as to the examples that are given in WO 95/07463, WO 96/23810 WO 
95/07463, WO 95/21 191, WO 97/1 1094, WO 97/42320, WO 98/06737 WO 98/21355 
US-A-6,207,410, US-A- 5,693,492 and EP 1 085 089. Other examples will be clear to me 
skilled person. 

The genetic constructs of the invention may generally be provided by suitably 
linking the nucleotide sequence^) of the invention to the one or more further elements 
described above, for example using the techniques described in the general handbooks 
such as Sambrook et al. and Ausubel et al., mentioned above. 

Often, the genetic constructs of the invention will be obtained by inserting a 
nucleotide sequence of the invention in a suitable (expression) vector known per se. 
Some preferred, but non-limiting examples of suitable expression vectors include: 

- vectors for expression in mammalian cells: pMAMneo (Clontech), pcDNA3 
(Invitrogen), pMClneo (Stratagene), pSG5 (Stratagene), EBO-pSV2-neo (ATCC 
37593), pBPV-1 (8-2) (ATCC 371 10), pdBPV-MMTneo (342-12) (ATCC 37224), 
pRSVgpt (ATCC37199), pRSVneo (ATCC37198), pS V2-dhfr (ATCC 37146), 
pUCTag (ATCC 37460) and 1ZD35 (ATCC 37565); 

- vectors for expression in bacterials cells: pET vectors (Novagen) and pQE vectors 
(Qiagen); 

- vectors for expression in yeast or other fungal cells: pYES2 (Invitrogen) and Pichia 
expression vectors (Invitrogen); 

- vectors for expression in insect cells: pBlueBacII (Invitrogen). 

The nucleotide sequences and/or genetic constructs of the invention may be used 
to transform a host cell or host organism. 
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The host cell may be any suitable (fungal, prokaryotic or eukaryotic) cell or cell 
line, for example: 

- a bacterial strain, including but not limited to strains of Kcoli, Bacillus. 
Streptomyces and Pseudomonas; 

- a fungal cell, including but not limited to cells from species of Aspergillus and 
Trichoderma; 

- a yeast cell, including but not limited to cells from species of Kluyveromyces or 
Saccharomyces; 

- an amphibian cell or cell line, such as Xenopus oocytes. 

In one specific embodiment, which may particularly useful when the nucleotide 
sequences of the invention are (to be) used in the discovery and development of 
insecticidal compounds, the host cell may be an insect-derived cell or cell line, such as: 

- cells/cell lines derived from lepidoptera, including but not limited to Spodoptera SF9 
and Sf21 cells, 

- cells/cell lines derived from Drosophila, such as Schneider and Kc cells; and/or 

- cells/cell lines derived from a pest species of interest (as mentioned below), such as 
from Heliothis virescens. 

In one preferred embodiment, the host cell is a mammalian cell or cell line, for 
example derived from the mammals referred to above. 

In an even more preferred aspect, the host cell is a cell or cell line derived from a 
human, from the mammals including but not limited to CHO- and BHK-cells and human 
cells or cell lines such as HeLa and COS. 

In one specific, but non-limiting embodiment, the cell or cell line may be human 
cell or cell line which is related to metabolic processes or metabolic disease and/or used 
as a cellular model for metabolic disease, including but not limited to liver cells or cell 
lines, adipocytes or muscle cells or cell lines such as HEPG2 cells, 3T3L1 adipocytes, 
CTC 12 cells and L6 myotubes. 

The host organism may be any suitable multicellular (vertebrate or invertebrate) 
organism, including but not limited to: 

- a nematode, including but not limited to nematodes from the genus Caenorhabditis, 
such as C.elegans, 



WO 2004/113519 



PCT/GB2004/002628 



24 



- an insect, including but not limited to species of Drosophila and/or a specific pest 
species of interest (such as those mentioned above); 

- other well known model organisms, such as zebrafish; 
a mammal such as a rat or mouse; 

Other suitable host cells or host organisms will be clear to the skilled person for 
example from the handbooks and patent applications mentioned above 

It should be noted that when a nucleotide sequence of the invention is expressed 
in a multicellular organism, it may be expressed throughout the entire organism, or only 
m one or more specific cells, tissues, organs and/or parts thereof, for example by 
expression under the control of a promoter that is specific for said cell(s), tissue(s) 
organ(s) or part(s). 

The nucleotide sequence may also be expressed during only a specific stage of 
development or life cycle of the host cell or host organism,, again for example by 
expression under the control of a promoter that is specific for said stage of development 
or hfe cycle. Also, as already mentioned above, said expression may be constitutive 
transient and/or inducible. 

According to one specific embodiment, the expression of a nucleotide sequence of 
the invention in a host ell or host organism may be party or totally reduced (i.e. knocked 
out), compared to the original (e.g. native) host cell or host organism. This may for 
instance be achieved in a transient manner using antisense and/or RNA-interference 
techniques well known in the art, or in a constitutive manner using random, site specific 
and/or chemical mutagenesis of the nucleotide sequence of the invention, or any other 
suitable techniques for generating "knock-down" or "knock-out" animals. 

Suitable transformation techniques will be clear to the skilled person and may 
depend on the intended host cell/host organism and the genetic construct to be used 
Some preferred, but non-limiting examples of suitable techniques include ballistic 
transformation, (microinjection, transfection (e.g. using suitable transposons) 
electroporation and lipofection. For these and other suitable techniques, reference is again 
made to the handbooks and patent applications mentioned above. 

After transformation, a step for detecting and selecting those host cells or host 
organisms that have been succesfully transformed with the nucleotide sequence/genetic 
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of the invention may bo performed. Tnis may for inaanoe be a section step 
based on a seleetoble marker present in the genetie eonarruo, of the invention or a step 
tavolving the option of the amino aeid se^uenee of me invention, e.g. „ sing ^ 
antibodies. ~ 

The transformed host cell (which may be in the form or a stable cell line) or host 
organisms (which may be in the form of a stable mutant line or strain) form further 
aspects of the present invention. 

least) capable of expressing (e.g. under suitable conditions), an amino acid sequence of 
the invention (and in case of a host organism: in at least one cell, part, tissue or organ 
thereof). The invention also includes further generations, progeny and/or offspring of the 
host cell or host organism of the invention, that may for instance be obtained by cell 
division or by sexual or asexual reproduction. 

To produce/obtain expression of the amino acid sequences of the invention, the 
transformed host cell or transformed host organism may generally be kept, maintained 
and/or cultured under conditions such that the (desired) amino acid sequence of the 
invention is expressed/produced. Suitable conditions will be clear to the skilled person 
and will usually depend upon the host cell/host organism used, as well as on the 
regulatory elements that control the expression of the (relevant) nucleotide sequence of 
the invention. Again, reference is made to the handbooks and patent applications 
mentioned above in the paragraphs on the genetic constructs of the invention 

Generally, suitable conditions may include the use of a suitable medium the 
presence of a suitable source of food and/or suitable nutrients, the use of a suitable 
temperature, and optionally the presence of a suitable inducing factor or compound (e g 
when the nucleotide sequences of the invention are under the control of an inducible 
promoter); all of which may be selected by the skilled person. Again, under such 
conditions, the amino acid sequences of the invention may be expressed in a constitutive 
manner, in a transient manner, or only when suitably induced. 

It will also be clear to the skilled person that the amino acid sequence of the 
invention may (first) be generated in an immature form (as mentioned above), which may 
then be subjected to post-translational modification, depending on the host cell/host 
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nanism used. Also, the amino acid sequence of the invention may be glycosylated 
again depending on the host cell/host organism nsed. 

The amino acid sequence of me invention may then be isolated from the host 
ce l/ho* organism and/or from me medium in which said bos, cell or hos, organism was 
cultivated, using protein isolation and/or purification techniques known per se, sucb as 
<prepara«ve)chrema,ography and/or electrophoresis techniques, differentia, precipitation 
techmques, affinity techniques (e.g. using a specific, deavable amino acid sequence 
fused with me amino acid sequence of fhe invention) and/or preparative immunological 
techmques (i.e. using antibodies agains, the amino acid sequence fo be isolated) 

In one embodiment, the amino acid sequence thua obtained may also be used to 
generate antibodies specifically against said sequence or an antigeruc par, or epitope 
thereof. r 

Such antibodies, which form a former aspect of the invention, may be generated 
" manner known P er s «. &f sample as described in GB-A-2 357 768 US A 
5,693,492, WO 95/32734, WO 96/23882, WO 98/02456, W098/41633 and/or WO 
98/49306, and/or as described in the prior ar, referred «o above. Often, bu, no, exclusively 
such memods will involve as immunizing a immunocompetent hosl wi«h the pertinent ' 
ammo acid sequence of me invention or an immungenic par, thereof (snch as a specific 
epucpe), in amoun,(s) and according to a regimen such ma, antibodies agains, said amino 
acre sequence are raised, and than harvesting the antibodies thus generated, eg. from 
blood or serum derived from said host. 

For inaance, polyclonal antibodies can be obteined by immunizing a suitable host 
such as a goa,, tabbh, sheep, pig or mouse with (an epitope of) an amino acid sequence 
of me mvention, optionally wim me use of an immunogenic carrier (such as bovine serum 
afounun or keyhole limpe, hemocyanin) and/or an adjuvan, such as Freund,, saponin, 
ISCOM a, alummtum hydroxide or a similar mineral gel, or keyhole limpe, hemocyanin or a 
smular surface active substence. After a sutable immune response has been raised (usually 
wtmm 1-7 days), me antibodies can be isolated from blood or serum taken from me 
.mmuntzed animal in a manner known per se, which optionally may involve a step of 
screening for an antibody with desired properties (i .e. specificity) using known 
mununoaasay techmques, for which reference is again made m for instence WO 96723882 
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Monoclonal antibodies may for example be produced using continuous cell lines in 
culture, including hybridoma-based and similar techniques, again essentially as described in 
the above cited references. Accordingly, cells and cell lines that produce monoclonal 
antibodies against an amino acid sequence of the invention form a further aspect of the 
invention, as do methods for producing antibodies against amino acid sequences of the 
invention, which methods may generally involve cultivating such a cell and isolating the 
antibodies from the culture (medium), again using techniques known per se. 

Also, Fab-fragments against the amino acid sequences of the invention (such as 
F(ab) 2 , Fab and Fab fragments) may be obtained by digestion of an antibody with pepsin or 
another protease, reducing disulfide-linkages and treatment with papain and a reducing 
agent, respectively. Fab-expression libraries may for instance be obtained by the method of 
Huse et al., 1989, Science 245:1275-1281. 

In another embodiment, the nucleotide sequences of the invention, the amino acid 
sequences of the invention, and/or a host cell or host organism that expresses such an 
amino acid sequence, may also be used in an assay or assay method generally (including 
but not limited to diagnostic assays and/or assays to determing the presense and/or 
absence of specific mutations and/or genetic markers, for example to determine . 
susceptibility for a condition or disease associated with such a mutation or marker), and 
in particular in an assay to identify and/or (further) develop compounds and/or other 
factors that can modulate the (biological) activity of, and/or that can otherwise interact 
with, the amino acid sequences of the invention, and such uses form further aspects of the 
invention. As will be clear to the skilled person, in this context, the amino acid sequence 
of the invention will serve as a target for interaction with such a compound or factor 

In this context, the terms "modulate", "modulation, "modulator" and "target" will 
have their usual meaning in the art, for which reference is inter alia made to the 
definitions given in WO 98/06737. Generally, a modulator is a compound or factor that 
can enhance, inhibit/reduce or otherwise alter, influence or affect (collectively referred to 
as "modulation") a functional property of a biological activity or process (for example, 
the biological activity of an amino acid sequence of the invention). 

In this context, the amino acid sequence of the invention may serve as a target for 
modulation in vitro (e.g. as part of an assay or screen) and/or for modulation in vivo (e.g. 
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for modulation by a compound or facto, am is known to modulate me targe, which 
compound or factor may for exampfe be used as an active compound for agrochemica, 
veterinary and/or pharmaceutical use). 

For exampfe, the amino acid sequences, bos, cells and/or host organisms of the 
nwenhon may be used as par, of an assay or screen that may be used ,o identify and/or 
develop modulators of the amino acid sequence of the invention, such as a primary screen 
(e.g. a screen used ,o identify modulators of the target torn a se, or library of fes, 
chemicals with unknown activity with respect to the target) and/or a secondary assay (e g 

anassayu.e.forvalidatinghftstromapnmarysoreenand/orusedinoptimi.mghh 
molecules, e.g. as part of hits-to-leads chemistry). 

For instance, such an assay or screen may be configured as an in vi.ro assay or 
screen, which will generally involve binding of the compound or factor to be tested as a 
potential modulator for the Urge, (hereinbelow also referred to as "tea, chemical") ,o me 
org* upon which a signa. generated by said binding is measured. Suitable techniques 
for such in vhro screening will be clear to the skilled peraon, and are for example 
described in Eldefiawi e, a.., (,987). FASEB J., Vof.f, pages 262-27, and Rauh e, a, 
0990), Trends in Pharmaco,. Sci., vol., ,, pages 325-329. For examp,e, such an assay or 
screen may be configured as a binding assay or screen, in which me test chemical is used 
to d,splace a detect „ga„d from me targe, (e.g. a radioactive or fluorescent Hgand) 
upon which the amount of ligand displaced from the targe, by the modulator is 
detemuned. Oner suitable assays for the amino acid sequences of the invention will be 
clear to <he skilled person, and may for example be found in the prior art cited 
heremabove; such assays may optionally also be adapted ,o and/or configured for 
screening i„ an automated, medium-to-high throughput fashion. For example an 
automated medium-to-high throughput assay based on measuring the rate of absorbance 
a, 340 nm resulting from reduction of NAD can be used, for example by 
configuring/adapting fte assays for alcohol dehydrogenases mentioned above for use in 
an automated high throughout setting. 

I. is also within the scope of the invenfion to scteen for compounds tha, influence 
such mteracons between me amino acid sequences of fte invention and/or be«ween one 
or more amino acid sequences of toe invennon and one or more further amino acid 
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sequences with which they interact (and that preferably belong to the same biological 
pathway). 

Suitable techniques for screening protein-protein interactions will be clear to the 
stalled person. For example, provided both partner proteins are available in a purified 
soluble form (recombinant), protein-protein interactions may be screened in vitro e g 
usmg techniques based on the principle of signal change due to the distance between two 
labels, each present on one of the interacting partners. The following methods are the 
most commonly used: 

- FRET (fluorescence resonance energy transfer) of TRF (time-resolved fluorescence) 
According to this technique, which is usually the preferred option, one of the 
interacting proteins is labeled with the fluorescent dye known as donor while the 
other is labeled with a different dye, spectrally matched, and called acceptor In the 
assay, the donor dye absorbs all the light and, in the proximity of the acceptor 
transfers this energy to the acceptor. The measured emission (fluorescence) is' 
observed from the acceptor. If there is no interaction between the proteins (presence 
of the mhibitor), no fluorescence signal should be observed from the acceptor dye. 
The TRF option combines this principle with specially designed dyes which interact 
at longer distances (important for protein-protein interactions!) and whose emission 
can be better separated not only spectrally but also in time. 

- SPA (scintillation proximity assay). In this technique, one of the interacting proteins 
is bound to a bead containing a scintilant while the other protein, carrying a 
radioactive label, is free in solution. The scintillation signal is measured only upon 
the binding of the two partners. 

- BRET. This technique is essentially identical to FRET, the difference being that the 
donor is luminescent instead of fluorescent. 

- AlphaScreen (Amplified Luminescence Proximity Homogeneous Assay) 

A number on non-homogeneous assay, based on the ELISA principle can be also 
envisaged (for example DELFIA) but these are less automation-friendly. In addtion it is 
also possible to use conventional yeast-two-hybrid (Y2H) and yeast-three-hybrid (Y3H) 
and similar techniques. 
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Assays or screens for identifying compounds that can interact with the amino acid 
sequences of the invention may also be configured as a cell-based assay or screen in 
which a host cell of the invention is contacted with/exposed to a test chemical, upon 
which at least one biological response by the host cell is measured. 

Suitable cells or cell lines for such cell based assays include those mentioned 
above. In one preferred, but non-limitig embodiment, the cell or cell line may be a 
mammalian, and in particular human, cell or cell line which is related to metabolic 
processes or metabolic disease and/or used as a cellular model for metabolic disease 
including but not limited to liver cells or cell lines, adipocytes or muscle cells or cell lines 
such as HEPG2 cells, 3T3L1 adipocytes, CTC12 cells and L6 myotubes. 

Also, such an assay or screen may also be configured as an whole animal screen 
m wh,ch a host organism of the invention is contacted with/exposed to a test chemical 
upon which at least one biological response (such as a phenotypical, behavioural and/or 
fys.ological change, including but not limited to paralysis or death) by the host organism 
is measured. Such screens may be carried out in any model organism known per se, 
including but not limited to yeast, Drosophila, zebrafish or C. elegam. 

Thus, generally, the assays and screens described above will comprise at least one 
step in which the test chemical is contacted with the target (and/or with a host cell or host 
organism that expresses the target), and in particular in such a way that a signal is 
generated that is representative for the modulation of the target by the test chemical. In a 
further step, said signal may then be detected. 

Accordingly, in one aspect, the invention relates to a method for generating a 
signal that is representative for the interaction of an amino acid sequence of the invention 
with a test chemical, said method at least comprising the steps of: 

a) contacting the amino acid sequence of the invention, or a host cell or host organism 
containing/expressing an amino acid sequence of the invention, with said test 
chemical, in such a way that a signal may be generated that is representative for the 
interaction between said test chemical and said amino acid sequence; and optionally 

b) detecting the signal that may thus be generated. 
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In another aspect, the invention relates to a method for identifying modulators of 
an ammo acid sequence of the invention (e.g. from a set or library of test chemicals), said 
method at least comprising the steps of: 

a) contacting the amino acid sequence of the invention, or a host cell or host organism 
contammg/expressing an amino acid sequence of the invention, with a test chemical 
m such a way that a signal may be generated that is representative for the interaction 
between said test chemical and said amino acid sequence; and optionally 

b) detecting the signal that may thus be generated, said signal identifying a modulator of 
said amino acid sequence. 

Compounds that may be tested using the methods of the invention are generally 
described below. 

The assays and screens of the invention may be carried out at medium throughput 
to high throughput, for example in an automated fashion using suitable robotics. In 
particular, in this embodiment, the method of the invention may be carried out by 
contacting the target with the test compound in a well of a multi-well plate, such as a 
standard 24, 96, 384, 1536 or 3456 well plate. 

Usually, in a screen or assay of the invention, for each measurement, the target or 
host cell/host organism will be contacted with only a single test compound. However it is 
also within the scope of the invention to contact the target with two or more test 
compounds - either simultaneously or sequentially - for example to determine whether 
said combination provides a synergistic effect. 

Once a test chemical has been identified as a modulator for an amino acid 
sequence of the invention (e.g. by means of a screen or assay as described hereinabove) 
it may be used per se as a modulator of the amino relevant amino acid sequence of the ' 
invention (e.g. as an active substance for pharmaceutical use), or it may optionally be 
further optimized for final use, e.g. to improve properties such as solubility, ADME-TOX 
and other desired properties. It will be clear to the skilled person that the nucleotide 
sequences, amino acid sequences, host cells/host organisms and/or methods of the 
invention may find further use in such optimization methodology, for example as (part 
of) secondary assays. 
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The invention is not particularly limited to any specific manner or mechanism 
in/via which the modulator (e.g. the test chemical, compound and/or factor) modulates, or 
interacts with, the target (/„ vivo and/or in vitro). For example, the modulator may an 
agonist, an antagonist, an inverse agonist, a partial agonist, a competitive inhibitor, a non- 
competitive inhibitor, a cofactor, an allosteric inhibitor or other allosteric factor for the 
target, and/or may be a compound or factor that enhances or reduces binding of target to 
another biological component associated with its (biological) activity, such as another 
protein or polypeptide, a receptor, or a part of organelle of a cell. As such, the modulator 
may bind with the target (at the active site, at an allosteric site, at a binding domain 
and/or at another site on the target, e.g. covalently or via hydrogen bonding), block the 
active site of the target (in a reversible, irreversible or competitive manner), block a 
binding domain of the target (in a reversible, irreversible or competitive manner), and/or 
influence or change the conformation of the target. 

As such, the test chemical/modulator may for instance be: 

- an analog of a known substrate of the target; 

- an oligopeptide, e.g. comprising between 2 and 20, preferably between 3 and 15 
amino acid residues; 

- an antisense or double stranded RNA molecule; 
a protein, polypeptide; 

a cofactor or an analog of a cofactor. 

Preferably, the compound is an inhibitor of the target, although the invention in its 
broadest sense is not limited thereto. 

The test chemical/modulator may also be a reference compound or factor/which 
may be a compound that is known to modulate or otherwise interact with the target (e.g. a 
known substrate or inhibitor for the target) or a compound or factor that is generally 
known compound that is known to modulate or otherwise interact with other members 
from the general class to which the target belongs (e.g. a known substrate or inhibitor of 
said class). 

Preferably, however, the compound(s) will be "small molecules", by which is 
generally meant herein a molecular entity with a molecular weight of less than 1500, 
preferably less than 1000. This may for example be an organic, inorganic or 
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organometallic molecule, which may also be in the form or a suitable salt, such as a 
water-soluble salt; and may also be a complex, chelate and/or a similar molecular entities, 
as long as its (overall) molecular weight is within the range indicated above. 

In a preferred embodiment, such a "small molecule" has been designed according 
and/or meets the criteria of, at least one, preferably at least any two, more preferably at ' 
least any three, and up to all of the so-called Lipinski rules for drug likeness prediction 
(vide Lipinksi et al., Advanced Drug Delivery Reviews 23 (1997), pages 3-25). As is 
known in the art, small molecules which meet these criteria are particularly suited (as 
starting points) for the design and/or development of pharmaceuticals for human use, and 
may for instance be used as starting points for hits-to-leads chemistry, and/or as starting 
points for lead development (in which the methods of the invention may also be applied). 

Also, for these purposes, the design of such small molecules (as well as the design 
of libraries consisting of such small molecules) will preferably also take into account the 
presence of pharmacophore points, for example according to the methods described by I 
Muegge et al., J. Med. Chem. 44, 12 (2001), pages 1-6 and the documents cited herein. 

The term "small peptide " generally covers (oligopeptides that contain a total of 
between 2 and 35, such as for example between 3 and 25, amino acids (e.g. in one or 
more connected chains, and preferably a single chain). It will be clear that some of these 
small peptides will also be included in the term small molecule as used herein, depending 
on their molecular weight. 

In one preferred, but non-limiting embodiment, the invention is used to screen a 
set or library of (related or otherwise unrelated) small molecules, for example a standard 
"robustness set", a primary screening library (e.g. of otherwise unrelated compounds), a 
combinatorial library, a series of closely related chemical analogos. Such sets or libraries 
will be clear to the skilled person, and may for instance include, but are not limited to, 
such commercially available chemical libraries such as the various libraries available ' 
from Tocris Cookson, Bristol, UK. 

In yet a further aspect, the invention relates to a method for identifying a 
compound that can be used in (the preparation of a pharmaceutical composition for) the 
prevention and/or treatment of metabolic diseases (e.g. from a set or library of test 
chemicals), said method at least comprising the steps of: 
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a) contacting an amino acid sequence of the invention, and/ot a host cell or host 
organism containing/expressing an amino acid sequence of me invention, with a tea. 
chemical, in such a way that a signal may be generated that is rep resentative for the 
mteraction between said teat chemica! and said amino acid sequence of the invention; 
and optionally 

b) detecting me signal that may thus be generated, said signal identifying a modulator of 
said amino acid sequence. 

The modulators thus identified can be used to (the preparation of a pharmaceutical 
compostoon for) toe prevention and/or treatment of metabolic diseases, and/or can be 
used to develop other compounds that can be used to (the preparation of a pharmaceutical 
composition for) me prevention and/or treatment of metabolic diseases, i.e. as already 
outlined above. 

The invention also relates to the use of an amino acid sequence and/or a host 
cell/host organism of the invention in such a method. 

Also, as already mentioned above, the use of the human nucleotide sequences of 
SEQ IDNOs: 7 and/or 9, and/or of sequences derived therefrom (such as mutants, parts 
fragments and/or fusions thereof as described hereinabove), of the human amino acid ' 
sequences of SEQ ID NOS: 6 and/or 8 and/or of sequences derived therefrom (such as 
analogs, parts, fragments, and/or fusions thereof as described hereinabove), and of host 
cells/host organisms containing/expressing these, are usually preferred, in particular 
when the invention is used to develop compounds for pharmaceutical use. 

As already mentioned above, the compounds and/or factors that have been 
identified and/or developed as modulators of the amino acid sequences of the invention 
(and/or precursors for such compounds) may be useful as active substances in the 
pharmaceutical field, for example in the preparation of pharmaceutical compositions, and 
both such modulators as well as (pharmaceutical) compositions containing them further 
aspects of the invention. 

In particular, the compounds and composition of the invention may be used in 
(the preparation of pharmaceutical compositions for) the prevention (e.g. prophylaxis) 
and/or treatment of metabolic diseases (which for the purposes herein in its broadest 
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sense also includes preventing, treating and/or alleviating the symptoms and/or 
complications of such metabolic diseases). 

In particular, such compounds and composition may be used in (the preparation of 
Pharmaceutical compositions for) the prevention (e.g. prophylaxis) and/or treatment of 
metabolic diseases (which for the purposes herein in its broadest sense also includes 
preventing, treating and/or alleviating the symptoms and/or complications of such 
metabolic diseases). 

In particular, the compounds and compositions of the invention may be used for 
preventing and/or treating: 

- hyperglycemic conditions and/or other conditions and/or diseases that are (primarily) 
associated with (the response or sensitivity to) insulin, including but not limited to all 
forms of diabetes and disorders resulting from insulin resistance, such as Type I and 
Type II diabetes, as well as severe insulin resistance, hyperinsulinemia, and 
hyperlipidemia, e.g., obese subjects, and insulin-resistant diabetes, such as 
Mendenhall's Syndrome, Werner Syndrome, leprechaunism, lipoatrophic diabetes, 

. and other Iipoatrophies; 

- conditions caused or usually associated with hyperglycemic conditions and/or 
obesity, such as hypertension, osteoporosis and/or lipodystrophy. 

- so-called "metabolic syndrome" (also known as "Syndrome X") which is a condition 
where several of the following conditions coexist: hypertension; insulin resistance; 
diabetes; dyslipidemia; and/or obesity. 

In particular, the compounds and compositions of the invention may be used for 
preventing and/or treating diabetes, especially Type I and Type II diabetes. "Diabetes" 
itself refers to a progressive disease of carbohydrate metabolism involving inadequate 
production or utilization of insulin and is characterized by hyperglycemia and glycosuria. 

Also, as mentioned above, the amino acid sequences of the invention and in 
particular the nucleotide sequences of the invention, and more in particular the human 
amino acid sequences and nucleotide sequences of the invention may be used for 
diagnostic purposes, for example as part of diagnostic assays and/or as part of kits for 
performing such assays (in which such a kit will comprise at least a nucleotide sequence 
of the invention, may be suitably packaged (e.g. in a suitbale container) and may 
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optionally further comprise one or more elements for such kits known per se, such as 
ratable reagents, buffers or other solvents, and instructions for use). 

In particular, the amino acid sequences and nucleotide sequences of the invention 
as well as assays and kits using such sequences, may be used for diagnostic purposes 
relating to one or more of the metabolic diseases indicated above, for example as assays 
to determine the presense and/or absence in an individual of specific mutations and/or 
genetic markers that relate to one or more of the metabolic diseases referred to above to 
determine the susceptibility and/or any predisposition for any of the metabolic diseases 
referred to above in an individual, to determine if any genetically determined factors 
contribute or even cause (in full or in part) a metabolic disease in an individual 
determine and/or to confirm the kind of metabolic disease from which an individual 
suffers, and/or to predict the further progress of a metabolic disease in an individual It 
will also be clear that any results obtained using such a diagnostic method or assay may 
also provide guidance to the clinician as to how a metabolic diseaase should be treated in 
an individual, e.g. which diet should be followed and/or which medication should be 
prescribed and/or the dosis regimen to be used. 

It should also be noted that, for the treatment of the metabolic disease in humans 
the compound used will usually and preferably be an inhibitor of an amino acid sequence 
of the invention, although the invention is its broadest sense is not limited thereto. 

In one specific, but non-limiting, embodiment of the invention, a compound is 
considered an inhibitor of one of the amino acid sequences of the invention if, in a 
relevant assay such as the kinase activity assays referred to above (or a suitable 
modification thereof, for example using partially or fully purified protein), said " 
compound reduces the activity of said amino acid sequence, i.e. by at least 1%, preferably 
at least 10* such as by 20% or more, compared to the activity without the presence of 
said compound. 

In an even more specific, but non-limiting, embodiment of the invention a 
compound is considered an inhibitor of one of the amino acid sequences of the invention 
if, m a relevant assay, such as a binding assay, said compound has an IC50 value of less 
than 1000 urn, preferably at than 500 urn, more preferably less than 250uM, even more 
preferably less than 100 pm, for example 50 pm or less, such as about 10 pm or less 
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Again, preferably, in a. ^ used ^ mo(j 

m particular inhibitors, of the human amino add sequences of SEQ ID NO- 6 and/or 8 
and/or of amino aeid sequences derived therefrom, such as analogs, mutants, parts 
fragments and/or fusions as described above. 

^pharmaceutical use, the compounds of the invention may be used as a free 
ac,d or base, and/or in the form of a pharmaceutical!, acceptable acid-addition and/or 
base-addition sal, (e.g. obtained with non-toxic organic or inorganic acid or base) in fine 
form of a hydrate, solvate and/or complex, and/or in the form or a prodrug, such as an 
ester. Such salts, hydrates, solvates, etc. and the preparation tart, be clear to „. 
stalled person; reference is for instance made to the salts, hydnttes, solvates etc 
described in US-A-6,372,778, TJS-A-6,369,086 and US-6,369,067 

Generally, for pharmaceutical use, the compounds of the inventions may be 
formulated as a pharmaceutical preparation comprising a, leas, one compound of the 
mvention and a. leas, one pharmaceutical* acceptable carrier, diluen, or excipien, and/or 
adjuvant and optionally one or more further pharmaceutical* active compounds By 
means of non-limiting examples, such a formulation may be in a form suitable for oral 
adm.niara.ion, for parenteral administration (such as by intravenous, intramuscular or 
subcutaneous injection or intravenous infosion), for topical administration for 
administration by inhalation> bya skinpatc „ „ y M by , ^ 

sunable administration forms - which may be solid, semi-solid or liquid, depending on 
the manner of administration - as well as methods and carriers for use in the preparation 
thereof, will be clear to the skilled person; reference is again made to for instence US-A- 
6,372,778, US-A-3,696, 086 and US-6,369,067. 

The phannaceutical preparations of the invention are preferably in a unit dosage 
form, and may be suitably packaged, for example in a box, blister, vial, boWe, sachet 
ampoule or in any other suitable nolder or (which may ^ 

optronally with one or more leaflets containing product toforraation and/or .^.^ 
for use. Generally, such unit dosages will contain between 1 and 500 mg of the at least 
one compound of the invention, e.g. about !0, 25, 50, 100, 200, 500 or 1000 mg per unit 
dosage. 
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For pharmaceutical use, at leas, one compound of the invention will generally be 
admnustered in an amount of between 0.0. to 150 mg/kg body weight per day of the 
patrent, divided over one or more daily doses. The amount© to be administered and the 
ftuther treatment regimen may be determined by the treating clinician, depending on 
factors such as the age, gender and general condition of the patient and the nature and 
seventy of the disease/symptoms to be treated. 

Thus, in a further aspect, the invention relates to a composition, and in particular a 
composition for pharmaceutical use, tot contains a. leas, one compound of the invention 
(..e. a compound mat has been identified, discovered and/or developed using a nematode 
or method as described herein) and a. least one suitable carrier (i.e. a carrier suitable for 
pharmaceutical use). The invention also relates to the use of a compound of the invention 
in the preparation of such a composition. 

Preferably, the compounds and compositions of the invention are administered 
orally and/or in a form intended and/or suitable for oral administration. 

It is also envisaged that the above compounds and compositions may be of value 
ui the veterinary field, which for the purposes herein not only includes the prevention 
and/or treatment of diseases in animals, but also - for economically important animals 
such as cattle, pigs, sheep, chicken, fish, etc. - enhancing the growth and/or weight of the 
ammal and/or the amount and/or the quality of the meat or other products obtained from 
the ammal. Thus, in a further aspect, the invention relates to a composition for veterinary 
use that contains at least one compound of the invention (i.e. a compound that has been 
.dentfied, discovered and/or developed using a nematode or method as described herein) 
and at least one suitable carrier (i.e. a carrier suitable for veterinary use). The invention 
also relates to the use of a compound of the invention in the preparation of such a 
composition. 

In the agrochemical field, the invention may be used to identify compounds 
suitable for use in pesticides, insecticides, nematicides and/or other biocides or plant 
protection agents. For example, the compounds invention may be used to control the 
species listed in US-A-6,3 72,774. For this purpose, the compounds of the invention (or a 
suitable salt, hydrate or ester thereof) may be suitably formulated with one or more 
agrochemically acceptable carriers, to provide a formulation suitable for agrochemical 
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use, as wi.1 be clear «o the akiHed person (reference is for example made ,o the 
formulations and uses described in US-A-6,372,774). 

Thus, in a further aspect, the invention re .a,es to a composition for agrochemica. 
use oonunns a, leas, one compound of the invention (i,. a compound that has been 
.denhfied, d,scovered and/or deve.„ped using a nematode or method as described herein) 
and a, leas, one suitable carrier (i.e. a carrier suitable for agrrrchemicrU use) The 
mvenrion also re.atos to the use of a compound of the invention in the preparation of such 
a composition. 

The invention will now be further i.lustrated by means of the following non- 
limiting Experimental Part. 
In the Figures: 

- Figure 1 schematically shows vector pGN49A (see also also WO 00/01846 and 
British patent application 00 12233, both by Applicant); 

- Figures 2A and 2B are photographs (enhanced using the Scion Image (Scion Corp) 
software package) showing reduced fat-absorption phenotype i„ C . elegans upon 
Nile Red Staining: Figure 2A = reduced fat storage (with dsRNA donwregulation)- 
Figure 2B = reference (no reduced fat storage, results obtained using the vector 
gGN29 without RNAi fragment). 

Experimental part: 

tn toe Experiment Part below, unless indicated otherwise, all stops for handling 
and cu.uva.ing C. elegans ^ perfonned usmg ^ ^ 

winch reference is made to the stondard C. elegans handbooks, such as W.B. Wood e. af 
The nematode CaenornaodMs elegans", Coid Spring Harbor Laboratory Press (,988)- " 
D.L. Riddle e, al., «C. ELEGANS IF, Cold Spring Harbor Laboratory Press 0 997)- ' 
"CaenornaodUls elegans. Modern Biological analysis of an organs ed. by H. Epstein 
and D. Shakes, Methods in Cell Biology, Vol 48, f995 ; and «C. elegans. apracical 
approach", ed. by 1A. Hope, Oxford University Press Inc. New York, USA 1999 

Downregulation of the gene(s) of internal in C. elegans was achieved by RNAi 
feeding techniques using an E,oU strain capable of expressing a dsRNA corresponding 
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to the gene(s) of interest, as generally described in - inter alia - the International 
application WO 00/01846 by applicant and the handbooks referred to above. 

Also, unless indicated otherwise, all cloning and other molecular biology steps 
were performed using standard techniques and protocols, i.e. as provided by the 
manufacturers of the reagents/kits used and/or as described in the standard handbooks 
such as Sambrook et al, "Molecular Cloning: A Laboratory Manual" ( 2nd.ed ) Vols i-3 
Cold Spring Harbor Laboratory Press (1989) and F. Ausubel et al, eds., "Current 
protocols in molecular biology", Green Publishing and Wiley Interscience, New York 
(1987). 

Fat accumulation in C. elegans daf-2 (el 370) was determined visually under a 
m,croscope upon staining with Nile-red, using an adaptation of the general methodology 
descnbed by Ogg et al., Nature, Vol. 389, 994 (1997). For the general methodology 
reference is also made to Thaden et al., 1999 International Worm Meeting abstract 837- 
Ashrafi and Ruvkun, 2000 East Coast Worm Meeting abstract 67; Ashrafi, Chang and ' 
Ruvkun, 2001 International Worm Meeting abstract 325; and Rottiers and Antebi 2001 
International Worm Meeting abstract 620 (all abstracts available from Worm Literature 
Index at http://elegans.swmed.edu/wli/). 

Example 1 : Preparation E.coli RNA feeding strain fn, ~ r ~o sion nf Y , RF , A fi double 
stranded RNA. " " ~~ 

A vector for expression of dsRNA for downregulation of C elegans gene 
Y38F 1 A.6 was prepared as follows. 

The DNA fragment of SEQ IDNO:5, which corresponds to 418 nucleotides of the 
C. elegans Y38F1A.6 gene (SEQ ID NO.2), was obtained by PGR from genomic C. 
elegans DNA, using the following primers: 

- forward primer : GATGATGTGC TCATTGAGCC AAC [SEQ ID NO- 3] 

- reverse primer : ATATTTGGGA CGGAGTGGCT G [SEQ ID NO: 4] 

This fragment was inserted in the StfT-site of expression vector pGN49a (Figure 
1, see also WO 00/01846 and British patent application 0012233, both by Applicant). 
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This vector contains two T7 poolers flanking the allowing ^ of . 

n c.eot.de sequence inserted into said ^-site into double stranded RNA, upon binding 
of a T7 polymerase to said promoter (vide WO 00/01 846). 

The resulting vector, designated dGN49A-Y^rf i a < 
• , „ . B eap<JJN4yA Y38F1A -6, was transformed overnight 

mm*. «,/, sham AB309-.05 (see EP-A-1 093 526 by applicant, page ,7) 

To ttormaHze the outturn, 250 p, of the overnight culture (! mI ) was Banstemd to 
a % we!. p,a.e and the OD a, 600 „ m was measured (Fluoshu Galaxy plafe reader BMG) 
*e r_g 750 p, centred down . Nex , ^ ^ _ ^ ^ > 

:rorr^:~r o ' in,8/m,ampfci,in <-*-~™,ume 

daf-2 allele e-1370 is used (Ocg et al suDra-* PR l^n.o ui- . 

v. ei ai., supra). CB 1370 is publicly available from, for 

example, the Caenorhabditis Genetics Center (CGC), Minnesota, USA) 

To generate the fat-storage phenotype, LI worms of strain CB 1370 were 
cultivated at a temperature of 15 °C in S-Complete fed-medium in the wells of a 96 well 
Plate (40 LI nematodes per well) under essentially synchronized conditions, until the 
nematodes reached the L2 stage. 

Then, the temperature was increased to 25°C, and the worms were further 
culttvated a. said temperature untii may reached the L4 stage (about 36-48 houra). Due ,o 
the presence of the daf-2 allele e-1370, this raise in temperature from 15°C to 25°C 
causes me nematodes fo accumulafe fat, mainly in their in.es.ina. and hypodermal .issue 
(vide Ogg et al. and Figures 2A and 2B). 

The accumulation of fat C i„ the form of drop,efs) was made visible by means of 

Z7 E Z " ^ W3Shed ttaeS ^ (supplemented with 

0.1 /. PEG) to remove the remaining Roll, and fixed with MeOH (fc. 33%) After 

flxatton the nematodes were stained with nile red (fc 0.375 mM in 37.5% MeOH) for 4 

hours. MeOH and excess dye was removed through several washes with M9 
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(supplemented with 0.1* PEG). The staining pattern was visualized under UV using a 
500 nm long pass filter. 

For testing the influence of the gene Y38F1 A.6 on fat storage, during the steps 
described above, the worms were grown on 20 ul of the normalized E.coli strain 
containing the P GN49A vector with the RNAi fragment for Y38F1 A.6 inserted therein 
as obtained in Example 1 (OD 600 = l), as a food source. As a reference, the daf-2 (el370) 
nematodes were grown in a similar manner, but with E coli strain AB 309-105 
containing vector pGN49A without the RNAi fragment for Y38F1A.6 inserted therein as 
a food source, used in the same amount. All samples were carried out in quadruplicate. 

The results were as follows: worms fed on E.coli pGN49A- Y38F1 A.6 strain 
which downregulates the expression of Y38F1A.6 through RNA interference, showed a 
strong reduction of the accumulation of fat, compared to the reference (vide Figures 2A 
and 2B). " 

These results show that Y38F1 A.6 is involved in the regulation of (the daf-2 
dependent) accumulation of fat in the nematode. 



